PAT-NO: 



JP02000167390A 



DOCUMENT-IDENTIFIER: JP 2000167390 A 

TITLE: HYDROCARBON ADSORBENT FOR CAR EXHAUST GAS 

PUBN-DATE: June 20, 2000 



INVENTOR-INFORMATION: 

NAME COUNTRY 
ENDO, TETSUO N/A 
SHIMIZU, HARUHIKO N/A 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

HONDA MOTOR CO LTD N/A 



APPL-NO: JP1 0344436 
APPL-DATE: December 3, 1998 



INT-CL(IPC): B01J020/18, B01J027/185 



ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a hydrocarbon adsorbent having a 
high 

hydrocarbon adsorbing capacity and high desorption temp, and having high heat 
resistance and durability even in a high temp, reducing atmosphere. 

SOLUTION: The hydrocarbon adsorbent is obtained by supporting silver, 
phosphorus and iron on zeolite as catalyst components. The support amts. of 
respective catalyst components are pref. set to 4.0 wt.%≤Ag≤10.0 wt.%, 
0.5 wt.%≤P≤2.2 wt.% and 0.3 wt.%≤Fe≤3.0 wt.% when the sum total 
wt.% of zeolite and the catalyst components is set to 100 wt.%. The sum total 
support amt. of silver, phosphorus and iron is pref. 5.0 
wt.%≤Ag+P+Fe≤1 2.0 wt.%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrocarbon adsorbent for motor exhaust characterized by supporting silver, Lynn, and iron as a 
catalyst component to a zeolite. 

[Claim 2] It sets to a hydrocarbon adsorbent according to claim 1, and is a zeolite + catalyst component 100 It 
considers as weight % and the amount of sum total support of a catalyst component is 5.0. Hydrocarbon 
adsorbent for motor exhaust characterized by being weight %<=Ag+P+Fe<=12.0 % of the weight. 
[Claim 3] It sets to the hydrocarbon adsorbent for motor exhaust according to claim 1 or 2, and is a zeolite + 
catalyst component 100 It considers as weight % and the silver amount of support is 4.0. Hydrocarbon 
adsorbent for motor exhaust characterized by being weight %<=Ag<=10.0 % of the weight [claim 4] It sets to 
the hydrocarbon adsorbent for motor exhaust according to claim 1 to 3, and is a zeolite + catalyst component. It 
considers as 100 % of the weight, and the amount of support of Lynn is 0.5. Weight %<=P <=2.2 Hydrocarbon 
adsorbent characterized by being weight %. 

[Claim 5] It sets to a hydrocarbon adsorbent according to claim 1 to 3, and is a zeolite + catalyst component. It 
considers as 100 % of the weight, and the iron amount of support is 0.3. Weight %<=Fe<=3.0 Hydrocarbon 
adsorbent characterized by being weight %. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The desorption temperature of this invention of the hydrocarbons to which it stuck 
especially about the hydrocarbon adsorbent which sticks to the hydrocarbons in exhaust gas, such as an 
automobile, is high, and it is related with the hydrocarbon adsorbent excellent in the thermal resistance and 
endurance under elevated-temperature reducing atmosphere. 
[0002] 

[Description of the Prior Art] As catalysts for exhaust gas clarification, such as an automobile, the three way 
component catalyst which removes nitrogen oxides (NOx), a carbon monoxide (CO), and hydrocarbons 
simultaneously is used widely. The activity of this catalyst is strongly influenced of exhaust gas temperature, 
and, generally needs whenever [ more than 300 ** / catalyst temperature ] for demonstrating good catalytic 
activity. Therefore, the hydrocarbons discharged by the large quantity immediately after low engine start up of 
whenever [ catalyst temperature ] will be discharged as they are, without being purified. 
[0003] For this reason, the adsorption converter which stored the hydrocarbon adsorbent is formed in the 
exhaust air upstream of a catalytic converter, and the hydrocarbon is adsorbed out of the exhaust gas discharged 
at the time of engine start up. While the hydrocarbon adsorbent used for an adsorption converter sticks to the 
hydrocarbons in exhaust gas good, not to be desorbed from the hydrocarbons to which it stuck in the 
temperature field at the time of engine start up is demanded. That is, an adsorbent with the high desorption 
temperature of a hydrocarbon is desired. Moreover, the thermal resistance and endurance in which the good 
adsorption engine performance of a hydrocarbon is maintained are required, without the desorption temperature 
of a hydrocarbon falling, even if it uses it in an elevated-temperature exhaust gas ambient atmosphere for a long 
period of time. 

[0004] As a hydrocarbon adsorbent, the adsorbent which raised the amount of adsorption of hydrocarbons is 
known by making a zeolite support silver ("zeolite foundation and application" original **** of the Kodansha 
issuance, Takahashi ** collaboration). However, the silver supported by the zeolite had the problem that frame 
destruction of a zeolite took place while being returned to metal silver, causing sintering and chemical- 
absorption ability's falling, when put on the bottom of an elevated-temperature ambient atmosphere for a long 
time. 

[0005] Moreover, the adsorbent which raised the adsorption engine performance and desorption temperature of 
a hydrocarbon is also known by supporting Lynn to an above-mentioned adsorbent (JP,7-185325,A). Thus, 
although the adsorption capacity of a hydrocarbon improved and desorption temperature was shifted to the 
elevated-temperature side when silver was supported combining Lynn to the zeolite, in the bottom of prolonged 
elevated-temperature reducing atmosphere, the problem of reduction of a silver oxide, lowering of the 
adsorption capacity by condensation, and lowering of the desorption temperature of a hydrocarbon could not be 
avoided too, but thermal resistance and endurance were still low. 

[0006] Therefore, it is offering the hydrocarbon adsorbent which has high thermal resistance and endurance 
under elevated-temperature reducing atmosphere while the object of this invention has high adsorption capacity 
and desorption temperature of a hydrocarbon. 
[0007] 

[Means for Solving the Problem] While this invention persons made the zeolite support silver and Lynn as a 
catalyst component wholeheartedly in view of the above-mentioned object as a result of research, it hit on an 
idea of the hydrocarbon adsorbent of high endurance with which condensation was controlled by the reduction 
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list of the silver under elevated-temperature reducing atmosphere being obtained to a header and this invention 
by making the iron of the specified quantity support further. 

[0008] That is, the hydrocarbon adsorbent of this invention is characterized by supporting silver, Lynn, and iron 
as a catalyst component to a zeolite. It is hard coming to generate sintering by reduction of silver by iron 
support, and lowering of the desorption temperature of the hydrocarbon by long-term activity is controlled. 
[0009] It is a zeolite + catalyst component 100 It considers as weight %, as for the silver amount of support, it is 
desirable that it is 4.0 - 10.0 % of the weight, and the amount of support of Lynn is 0.5-2.2. It is desirable that it 
is weight % and the iron amount of support is 0.3-3.0. It is desirable that it is weight %. Moreover, it is 
desirable that silver, Lynn, and the iron amount of sum total support are 5.0 - 12.0 % of the weight. 
Condensation is controlled by the reduction list of the silver [ be / it / this presentation within the limits ] under 
elevated-temperature reducing atmosphere, and good hydrocarbon adsorption capacity can be maintained. 
[0010] 

[Embodiment of the Invention] [1] the main hydrocarbons to which it can stick with the hydrocarbon adsorbent 
of hydrocarbon adsorbent this invention — (i) paraffin hydrocarbon, such as methane, ethane, a propane, butane, 
a pentane, a hexane, a heptane, and an octane, (ii) ethylene, a propylene, a butene, a pentene, and a hexene — 
passing - olefin hydrocarbon (iii), such as PUTEN, Aromatic hydrocarbon, such as benzene, toluene, a xylene, 
and trimethyl benzene, is mentioned. 

[001 1] The hydrocarbon adsorbent of this invention supports silver, Lynn, and iron as a catalyst component to a 
zeolite. Hereafter, each component of the hydrocarbon adsorbent of this invention is explained to a detail. 
[0012] (1) If it has the pore size suitable for adsorption of exhaust gas as zeolite zeolites, a well-known thing 
can be used. For example, MFI A mold zeolite, Y mold zeolite, mordenite, a ferrierite, a beta zeolite, etc. can be 
mentioned. It is MFI especially in these. A mold zeolite and mordenite are desirable. Two or more sorts of 
above-mentioned zeolites may be combined, and it may be used. By using it combining the zeolite kind which 
has different pore size, it can stick to all the hydrocarbons in exhaust gas efficiently. 

[0013] Although zeolites can also be used as they are, after processing by ammonium salt, a mineral acid, etc. 
and carrying out the ion exchange to H mold, it can be used, or it can be used after carrying out the ion 
exchange with alkali metal or alkaline earth metal. 

[0014] For the zeolite used for this invention, it is preferably and specifically 0.1-5.0 that it is impalpable 
powder-like, mum, especially 0.5-2.0 What has the mean particle diameter of mum is desirable. 
[0015] (2) The catalyst components in catalyst component this invention are silver, Lynn, and iron, 
(a) In the hydrocarbon adsorbent of silver this invention, silver is supported by the zeolite mainly as a silver 
oxide, and bears the role to which the hydrocarbon amount of adsorption is made to increase. In order to make a 
zeolite support silver, approaches, such as an ion-exchange method, an impregnation method, and dip coating, 
can be used, using fusibility salts, such as a silver nitrate, acetate, and an oxalate, as starting material. Alkali 
may be added to the water solution of starting material. 

[0016] The amount of support of the silver supported to a zeolite is a zeolite + catalyst component 100 It 
considers as weight % and it is desirable that it is 4.0 - 10.0 % of the weight. 4.0 Since improvement in 
hydrocarbon adsorption capacity is inadequate, and it becomes easy to carry out sintering of the silver to super- 
****** 10.0% of the weight, pore is plugged up and hydrocarbon adsorption capacity is made to fall when 
fewer than weight %, it is not desirable. The amount of support of more desirable silver is 5.0-9,0. It is weight 
%. 

[0017] (b) In the hydrocarbon adsorbent of Lynn this invention, Lynn is supported by the zeolite mainly as the 
Lynn simple substance and a phosphoric acid. Approaches, such as an ion-exchange method, an impregnation 
method, and dip coating, can be used for support of Lynn like the case of silver using phosphate, such as alkali 
metal, such as Li and Na, and ammonium. Although silver and coincidence may be made to support Lynn and 
you may make it support with a separate process, in order to reduce a routing counter, it is desirable to make 
silver and coincidence support. 

[0018] The amount of Lynn supported to a zeolite is a zeolite + catalyst component 100 It considers as weight 
% and is 0.5-2.2. It is desirable that it is weight %. 0.5 Improvement in the thermal resistance by having 
supported Lynn, when fewer than weight %, and endurance is not enough, and it is 2.2. Since reduction of the 
amount of adsorption of a hydrocarbon and lowering of desorption temperature will be caused on the contrary if 
it supports exceeding weight %, it is not desirable. 

[0019] (c) By supporting ****, it is hard coming to generate sintering by silver heat, and lowering of the 
h g eg b eb eg e e 



Page 3 of 5 

desorption temperature of the hydrocarbon by the long-term activity under elevated-temperature reducing 
atmosphere is controlled. 

[0020] Well-known approaches, such as an ion-exchange method, an impregnation method, and dip coating, can 
be used for iron support like the case of silver, using fusibility salts, such as an iron nitrate, acetate, and an 
oxalate, as starting material. Silver support order or simultaneous any is sufficient as the timing of iron support. 
[0021] The iron amount of support is a zeolite + catalyst component 100 It considers as weight % and is 0.3-3.0. 
It is desirable that it is weight %. 0.3 When fewer than weight %, improvement in thermal resistance and 
endurance is not enough, and it is 3.0. Even if it supports exceeding weight %, since improvement in the 
thermal resistance accompanying it and endurance cannot be desired, it is meaningless. The amount of support 
of more desirable iron is 1 .0-2.3. It is weight %. 

[0022] (d) the exhaust gas adsorbent of amount this invention of sum total support of a catalyst component - 
setting - a zeolite + catalyst component - 1 00 weight % - * * - carrying out - the amount of sum total support 
of a catalyst component (Ag+P+Fe) - 5.0 It is desirable that it is weight %-12.0 % of the weight. The amount 
of sum total support of a catalyst component is 5.0. Since endurance will fall on the contrary if it exceeds under 
weight % or 12.0 % of the weight, it is not desirable. But the amount of sum total support of a desirable catalyst 
component is 7.0. It is weight %-10.0 % of the weight. 

[0023] [2] The hydrocarbon adsorbent of operation this invention of a hydrocarbon adsorbent can be used with 
various gestalten. For example, it can support and use for the front face of the ceramics or a metal honeycomb 
structure object. While the touch area of a hydrocarbon adsorbent and exhaust gas becomes large by making the 
whole configuration into the shape of a honeycomb, there is also an advantage that there is nothing that pressure 
loss is also pressed down, and is depended on an oscillation since it is one apparatus and that is worn out. 
Although it is suitable to arrange and use for the upstream of the three way component catalyst of the exhaust 
gas system of an automobile, it arranges to the downstream, and the hydrocarbon adsorbent of this invention 
which has such a description is EGR. An inhalation-of-air system may be made to inhale and you may mix to 
combustion air. Moreover, according to an application, it can fabricate in a suitable configuration. 
[0024] 

[Example] Although the following examples explain this invention to a detail further, this invention is not 
limited to them. 

[0025] It is 750ml of pure water about examples 1-4, the example 1 of a comparison - 8 zeolite powder (H mold 
ZSM-5, SiO2/aluminum2O3=40) 100 g, and the second iron (Fe(N03)3 and 9H20) of a nitric acid of the 
amount shown in a table 1. It stirred for 12 hours, it filtered in inside, and iron was made to support. 
Subsequently, it filtered, after stirring for 12 hours in 1000ml of water solutions containing the silver nitrate 
(AgN03) and sodium pyrophosphate (Na4P207) of concentration which are shown in a table 1, and silver and 
Lynn were made to support. 
[0026] 

table 1 Fe(N03)3 and 9H20 Na4P207 AgN03 (g) mol/L mol/L Example 1 20 2.0 5.4 Example 2 20 3.0 5.4 
Example 3 40 2.0 5.0 Example 4 40 3.0 5.0 The example 1 of a comparison 0 2.0 Example 2 of 4.7 comparisons 
0 4.0 5.0 Example 3 of a comparison 0 4.0 5.4 The example 4 of a comparison 20 4.0 10.0 The example 5 of a 
comparison 20 6.0 10.0 Example 6 of a comparison 406.0 10.0 Example 7 of a comparison 0 0 5.0 Example 8 
of a comparison 0 0 3.2 [0027] It calcinated by 400 ** after drying the obtained powder for 12 hours, and the 
hydrocarbon adsorbent was obtained. The silver in a hydrocarbon adsorbent, Lynn, and the iron amount of 
support are shown in a table 2. 

[0028] Thus, lOOg [ of each hydrocarbon adsorbent of the acquired examples 1-4 and the examples 1-8 of a 
comparison ], and silica sol 50g And pure- water 100 g It taught the Pori bottle with alumina balls, and grinding 
mixing was carried out with the ball mill for 12 hours. It is the diameter of 25.4mm, die length of 60mm, and 
300 to each obtained slurry. It is a hydrocarbon adsorbent by calcinating, after a eel and a 10.5-mil cordierite 
honeycomb are immersed 100 g/L The coat was carried out to the honeycomb in the amount, and the catalyst 
for a test was created. 

[0029] Each catalyst 0.03for test L of examples 1-4 and the examples 1-8 of a comparison It puts into ordinary 
pressure fixed fluid type equipment, and is model gas of the following presentation Flow rate 25L/It fed in 
equipment by the part. It was made to go up from 50 degrees C to 450 ** by part for programming-rate/of 20 
degrees C, and the temperature Tl which changes adsorption of a hydrocarbon to desorption, i.e., the 
temperature from which surface coverage becomes 0%, was measured. 

h g eg b eb eg e e 



Page 4 of 5 



[0030] Model gas presentation 1-pentene 240 ppmC02 14%02 0.5%CO 0.5%NO 500ppmH2 0.17 %H20 
10.0%N2 Remainder [003 1] Subsequently, system endurance running with an engine was performed on the 
following conditions, and the desorption temperature T2 of a hydrocarbon was measured on the again same 
conditions as the above after operation. Change of the hydrocarbon desorption temperature Tl and T2 before 
and behind processing, and desorption temperature T1-T2 are shown in a table 2. 

Engine Serial 4-cylinder 2200 cc catalyst inlet-port exhaust-gas temperature 750 ** air-fuel ratio About 12.8 
fuels Unleaded high-octane-gasoline processing time 20 hours [0032] 

Table 2 Amount of support of catalyst component, and desorption temperature of hydrocarbon before and 
behind endurance running A catalyst component (weight %) HC desorption temperature (degree C) Ag P Fe 
Sum total Tl T2 T1-T2 Example 1 5.0 1.2 1.1 7.3 150 104 46 examples 2 5.0 1.4 1.1 7.5 142 98 44 examples 3 
5.1 1.0 2.3 8.4 155 102 53 examples 4 5.1 1.42.2 8.7 146 98 Example 1 of 48 comparisons 4.4 1.0 0 5.4 16784 
Example 2 of 83 comparisons 5.61.8 0 7.4 14687 Example 3 of 59 comparisons 5.01.8 0 6.8 15487 Example 4 
of 67 comparisons 10.0 1.80.9 12.7 146 Example 5 of 78 68 comparison 10.0 2.71.1 13.8 14281 Example 6 of 
61 comparisons 10.0 2.4 2.3 14.7 150 70 Example 7 of 80 comparisons 4.70 0 4.7 77 (however, the sum total of 
a zeolite + catalyst component is made into 100 % of the weight.) 146 84 Example 8 of 62 comparisons 3.0 0 0 
3.0 158 81 

[0033] Drawing 1 It is the graph which plotted T2 to T1-T2. In drawing 1 , the property as a hydrocarbon 
adsorbent becomes good, so that it goes to an upper left side. When the examples 1-4 which supported silver, 
Lynn, and iron, the examples 1-3 of a comparison which are not supporting iron, and 7 and 8 are compared, it is 
the amount of lowering of the desorption temperature of a hydrocarbon by supporting iron as a catalyst 
component. It turns out that T1-T2 fall before and after 50 degrees C from 60-80-degree-C order. From now on, 
it will turn out that iron demonstrates the effectiveness excellent in the improvement in endurance of a 
hydrocarbon adsorbent. 

[0034] On the other hand, although all silver, Lynn, and iron are supported, since [ that the amount of sum total 
support of a catalyst component is desirable ] it is out of range, the examples 4-6 of a comparison are the 
amount of lowering of desorption temperature on the contrary. T1-T2 become large and are not desirable. 
[0035] Drawing 2 shows the relation between the amount of sum total support of a catalyst component, and the 
desorption temperature T2 after durability. If the amount of sum total support of a catalyst component is within 
the limits which is 5 - 12 % of the weight so that clearly from drawing 2 , the desorption temperature T2 after 
durability is high. Therefore, in order to improve the endurance of a hydrocarbon adsorbent, it is a zeolite + 
catalyst component 1 00 It turns out that it is important to consider as weight % and to make the amount of sum 
total support of a catalyst component into 5 - 12 % of the weight. In addition, since the examples 1-3 of a 
comparison in within the limits whose amount of sum total support is 5 - 12 % of the weight are not supporting 
iron, they are inferior in endurance as compared with the examples 1 -4 which supported iron. 
[0036] Drawing 3 is the iron amount of support, and the amount of lowering of desorption temperature. The 
relation of T1-T2 is shown. Endurance falls on the contrary as the amount of support increases from drawing 3 , 
although endurance improves by supporting iron. This inclination is clear also from the examples 4-6 of a 
comparison. Therefore, it turns out that the amount of support of desirable iron is 0.3 - 3 % of the weight. 
[0037] Drawing 4 is the silver amount of support, and the amount of lowering of desorption temperature. The 
relation of T1-T2 is shown. The examples 4-6 of a comparison whose silver amounts of support are 10 % of the 
weight have endurance lower than drawing 4 as compared with examples 1-4. Therefore, the amount of support 
of desirable silver is [0038] it turns out to be that it is 4.0 - 1 0 % of the weight. Drawing 5 is the amount of 
support of Lynn, and the amount of lowering of desorption temperature. The relation of T1-T2 is shown. When 
examples 1-4 and the examples 4-6 of a comparison are compared, the amount of support of Lynn is 1.5. It is 
L5, although endurance improves as the amount of support increases to weight %. If weight % is exceeded, 
endurance will fall on the contrary. Therefore, the amount of support of desirable Lynn is 0.5-2.2. [0039] that it 
is weight % turns out to be 

[Effect of the Invention] By making a zeolite support silver, Lynn, and iron, and specifying the amount of each 
catalyst metal in the fixed range, the hydrocarbon adsorbent of this invention can control effectively sintering 
by reduction and condensation of a silver oxide, and its thermal resistance and endurance under elevated- 
temperature reducing atmosphere like the exhaust gas of an automobile are improving as explained in full detail 
above. 
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tmmiz. A*y3m&. -tarn. mmmm<vMiwij 

[0021] mpm&mt. v+ms&ftzxo 
o ma%t lx. 0.3 —3.0 m&xxbhmw&L 
20 ^.0.3 mm% x *) ^ t . wintatm Att<oi6)± 

>tv\ £*)niU^kcr)®fimil.O -2.3 

[ o o 2 2 ] (d) m&fSftn&itmftB. 

#^ioo mm%tttx. tmsiftoimmftai (Ag+ 

P +Fe ) »i5. 0 JM%— 12. OfiM%T* SO* J lf L 
V\ «!&E#C03#HB f«#5 . 0 a*%3teftfcJil2.0 

t,ott,#^L^JB!JM7)-<0^tfaSfl:«7.0a 

fi%~io.oms%Tj>s. 
[ o o 2 3 ] [2] mummmmmnm 

XZh. Witt. -fe:5 5 y^XX{i^SSk7)^-^Al8 

&ft<?mwizimLxmmztwx£?>. 

tt>ti. &-?Hmx'hz>(7)xi&mzx&mm-&zk 

ni&mizwm Lxm^z <wzimx'h&i)K t^mic 
iiau egr tR^tc®A$-yr. mmzm.'^M&i'X 
mt>%\<\ ttmmzmtxM^KBRtzf&j&t&z 
t&x-zz. 

[0024] 

i$mm] *mizaT<7mmtzx r )2t>izsmizm 
[oo2 5]ios^i-4. amm i-8 

50 XJtyA YVSM (HMZSM-5 , Si02/Ah03=40) 100 g 



fc. dtw. m i ^■mjg.vmm (km ) &#tr 

mi 

Fe(N03)s -9H 2 0 
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6 





(g) 


mtmi 


20 


mmm2 


20 


mmm3 


40 


mmm 


40 




0 




0 




0 




20 


tiMM5 


20 


imme 


40 


&MM7 


0 


\mms 


0 



to 




[0026] 




Na4P2(ft 


AgNfe 


mol/L 


BOl/L 


2.0 


5.4 


3.0 


5.4 


2.0 


5.0 


3.0 


5.0 


2.0 


4.7 


4.0 


5.0 


4.0 


5.4 


4.0 


10.0 


6.0 


10.0 


6.0 


10.0 


0 


5.0 


0 


3.2 



0.5% 
0.5% 
500ppn 
0.17 % 
10.0% 



[0027] #^ft#i»*£$agt&, 400 xxxmutii wm-^vry 240 «>■ 

[00 28] Zffiiio^zLXn^tUtmmi-A^ Jt 

mm 1 -8 <?)&iSMbkS!R«»oog. >- y n v/psog & 

IfiJfcklOO g £ T/k 5 -^iK— /I^ tfctt^U JSfcfta 
*-^S;KCl2i$IS8»?££L*:. 

U -(CHS25. 4mD. *260bh. 300 -fe/K 10.55^3 
o T ft'fbK*©*^ £ lOOg/L <OST'^-*AtcrJ-h 
[OO29]iS|i£0»l~4. Rt/imm I - 8(7)^7- X 

am20^/^-C50 , C*^450 X:iT±M^it. JiMfc** 

[0030] tx/w^xa^ • 



C02 
02 

CO 
NO 

H2 
H 2 0 

N2 

[ 0 0 3 1 ] »v v*\ TI^#T'xy t <fc Z>mmt 

ti, T 2 a^KJtiasco^fl: ti - ii*$t2tzjct. 

W%A%% 2200CC 
UHlAPflmaa 750 X, 

^mit &12.8 
wmm 2oi$ra 

[0032] 



m2 m&m><m&mjum^wmimfc^n<nwmK 











) 


HC 




t (<€) 




Ag 


p 


Fe 


n 0 1 


Ti 


T* 


T1-T2 


mmi 


5.0 


1.2 


1.1 


7.3 


150 


104 


46 


mm2 


5.0 


1.4 


1.1 


7.5 


142 


98 


44 


mm* 


5.1 


1.0 


2.3 


8.4 


155 


102 


53 


mm* 


5.1 


1.4 


2.2 


8.7 


146 


98 


48 


mmi 


4.4 


1.0 


0 


5.4 


167 


84 


83 


mm 2 


5.6 


1-8 


0 


7.4 


146 


87 


59 


mm3 


5-0 


1.8 


0 


6.8 


154 


87 


67 


mw4 


10.0 


1.8 


0.9 


12.7 


146 


78 


68 


asms 


10.0 


2.7 


1.1 


13.8 


142 


81 


61 


mme 


10.0 


2.4 


2.3 


14.7 


150 


70 


80 
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7 8 

\mmi 4.7 0 0 4.7 146 84 62 

JtKfl)8 3.0 0 0 3.0 158 81 77 

[0033] 010: Ti -KkftUiZTavhlK.? *i - T 2 <7)Hft£*t . 04J:9. «OfflJ«**10«ft% 

Hlfcfcwt* £±Mfctr<eif*fc** »ll^4~6»illi{s^l~4i:ltiS[tTKAtt* i l£ 

~3. 7te*V8t:}m-t2>t. mfofttLxmm [oo38]05ii. v ycommtmsm&coi&TM. 

m-z z t £ i o . ^k*s«iBiSiiajgcofiT» ti- t ti - T 2 «w^sr*-r. sate* 1 ~4 . tmM4-6 i 

ttiH^mzmm^50x:mmz&T?&zki!jyrt)* 10 itmt&t. yy<ofi*5fi#i.5 ffl^M 

[0034] imm4-6im. y y&xvmo x. nt u*u ywa^*»io.5 -2.2 ss%-c&6.r 

L^mm-xb&tmb. mixmms&o&TM. ti - 1 0 0 3 9 ] 

Tz*^i < & Wit L < =flri>. ttJJfaLtl "9 . *3£HjjWj£toK*ffi 

[0035] 02(i«gW^co^lhffl$itWA^<OlR «ffl«-fe'^7^f Mc:&. y >-M/&£ffl83-ii\ 

j&m.<r)W3smxiim>\ itzw->x. %{k*m®m 20 &mmcr#m*fxnxd%i^®m^ii<T£m 

0 mm%t tx. tmi8.ft<7)mma;Z 5M2fi»% [ mmmmw) 
t-t&ztimmx'h&zttiVM^. ^tttifif [Hi] Mbk*oiiiiaffiioi£TaTi-T2 twAa 
s*J5-i2sa%co«Hrtt&sifcR0!ii~3{i. m^mt^m^jmm^2k^wm^^rr^yx$> 

[ 0 0 3 6 ] 03 mmviitmM^&coi&TSi t ti , t 2 t (mfc^-r^yx-hz. 

1 - T 2 <og§£6£5j^\ 03 «t 0 . mumtz [03 ] n^)gi»s t ^-fbk^^m^agcoffiTftTi 

«o.3 ~3ii«%-c&i.it*^5. [05] yy«fi»at^bK*<oi»sas<offiT* 
[ o o 3 7 ] 04 »i. t Mzas^ffiT* t* ti-t 2 t «w&£*-r t^-c^s. 




30. 



X 



1 2 



30. 



J l— 

5 10 
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[HI] 



[H2] 



no 



p 

> 



6 so 

70 



■ $3 



100 - £2 354 



90 



ifc2 Jt3 
X.. _ X 



JE4 
□ 



its 

X 



X 



Jt6 
□ 



J L 



110 



40 50 60 70 80 90 100 




[05] 




F^-A(##) 4G066 AA02A AA02B AA50A AA50B 

AA53A AA53B AA61C AE19C 
BAG7 CA51 DA02 EAQ9 FA03 
FA14 FA15 FA22 FA37 FA38 
4G069 AA03 AA08 BA02B BA07A 
BA13B BB12B BB14B BG2A 
BG2B BC66A BC66B BD07A 
CA03 CA15 EA18 ED06 FA02 
FB04 FB13 FB30 ZA11B 



